II. Literature Review
The random-walk theory assumes that security price is not correlated with historical prices. It assumes that there is no trend is visible in stock price movements and they are independent. Therefore, the Efficient Market Hypothesis theory suggests that historical prices have no predictive capacity over the future prices. Thus, subsequent price shift should be random (Alexander (1961) ; Ball and Brown (1968) , Fama, (1965) ; Rosenstein and Wyatt (1990) , Chopra et al. (1992) , Malkiel (1995) , Jensen and Benington, (1970) , Fama, (1970) , DeBondt and Thaler (1985) , Kothari and Warner (1997) , Elton et al. (1993) , Collins and Dent (1984) , Seppi (1992) ; MacKinlay (1997), Campbell, Lo, and MacKinlay (1997), Corrado (1989) , Jensen and Ruback (1983) , Charest (1978) and Jarrell, Brickley and Netter (1988) ). The event study methodology is one of the most used tool in economics, accounting and financial research. The first event study documented in the financial literature was by James Dolley (1933) , cited in MacKinley (1997) in his article Event Studies in Economics and Finance. John Dolley tried to explore how share prices react to stock splits announcement and found that there was an impact to the extent of 60 percent. Later many researchers have employed this methodology for example John H. Myers Das, Sen and Sengupta (1998) . But, what event study methodology are we following today was outlined by Ball & Brown (1968) and Fama et al. (1969) . In simple words, event study methodology examines the behaviour of corporates" stock and bond prices (returns) around specific events.
Stock market attitude during general elections was examined by researchers, for example Bialkowski Nordhaus (1975) created the first political business cycle. In this pioneering study he deliberated the various issues like the political decisions pertaining to the current or future welfare. Lamasigi (2002) explored the impact of presidential elections in Indonesia stock market and found a significant impact. Kim and Mei (1994) investigated the impact of political events and its impact on Hang Seng stock index and found a significant impact. In a study by Sathyanarayana and Garagesha (2016) with an objective of impact of Brexit referendum on the Indian stock markets found a significant impact of Brexit referendum on Nifty fifty and Sensex indices on the event day. Chauvet and Collier (2008) in their study concluded that the political party in power always lure the voters by offering benefits and election centric reforms in the preelection period to attract more votes. In an empirical study by Lim et al. (2008) , documented that general elections and other important political events have a short-term impacts on stock markets. Sathyanarayana and Pushpa B. V. (2016) tried to investigate the impact of Brexit referendum on global stock markets found a significant impact only on European stock markets and not on Asian and American stock markets. Bailey and Chung (1995) tried to investigate the impact of exchange rate fluctuations and political risk on the risk premium on individual stocks and found evidence in favour of the study. Similar evidence was documented by , Khalid and Kawai (2003) . in his seminal on political event and its impact on stock market documented that Cuban crisis (1962), has the major impact on stock market prices. In a study by Ferrera (2008), carried out an empirical study in the US, UK, Japan and France stock markets found a significant evidence with political conflicts and stock returns. Similar findings were documented by Brooks et al., (2005) Moser and Rose (2013) tried to investigate the regional economic agreements between the nations and its impact on stock market. In his study he found a significant evidence.
In an empirical study by Bittlingmayer (1992) documented that political confusion or uncertainty affects the stock market. Similar view was held by Schwert (1989) . In a study by Tzachi documented that returns on the TASE following political actions are more intense than returns on days that do not follow political actions. In an empirical study documented that the stock market is highly volatile on event day as compared to ordinary trading days in Tel Aviv Stock market. In an investigation by Goodell and Vähämaa (2013) documented that the US election process generates uncertainty in stock market, similar view was documented by Ortega and Tornero (2009) . In an empirical study by Zuwena Zainabu (2014) with an intention to understand the effect of the general elections on the return of the stock market in Kenya concluded that investors should carefully plan and carry out investments during and after the periods of the general elections as the returns could be affected either positively or negatively during that period. In an empirical study by Diamonte et al. (1996) argued that political risk has a significant impact on developing economies than in developed economies. Similarly Erb et al. (1996) documented that country-risk measures have high degree of correlation with future equity returns. Peel and Pope (1993) explored the stock market"s reaction during general elections and they find inefficiency in stock prices around the time of elections. Similar observation was documented by Campello (2007) . A study by Booth and Booth (2003) documented that when the ruling party is republican the fixed securities had fetched significantly higher returns, however, under democrats the small cap stocks experiences the excess returns. Dopke and Pierdzoich (2006) . In a study by Niederhoffer et al. (1970) concluded that the stock market performances during Republican and Democratic administrations have no systematic difference. empirically studied the reaction of the stock market on major world events and found an impact on the S&P 500 index. Cutler et al. (1989) conducted identical studies by taking major world events and found a dissimilar returns and risk profile between the major events and non-events days. In a study by Evelita E. Celis and Leow Jia Shen (2015), found that the investors take asymmetric treatments to the election information and the government policy. In the twentieth century, intensive empirical studies of the events like terrorists attack and its impact on stock market became quite popular. Najaf et al. (2015) found the evidence. The issue of influence of currency demonetisation and its impact on the stock markets have not available in the literature, therefore the current study has been undertaken to investigate the impact of higher denomination currency demonetisation on Indian stock markets. The structure of the current research paper is as follows. Section two outlines the review of various empirical researches done in this field. However, section three discuss the sources of data and the research methodology employed for the purpose of the current study. In the penultimate section the results are presented and in the final section a brief discussion and conclusion have been drawn and the results are compared with the possible evidence.
III. Research Design Data For The Purpose of the Study
As the current empirical study was analytical in nature, the data for the purpose of the study was dependent on secondary sources. For the purpose of the study BSE Sensex, Nifty Fifty and BSE100 indices were chosen. For study purpose, the adjusted closing price for the chosen indices namely Sensex, Nifty fifty and BSE100 have been collected from Capitalline data base. Daily returns are calculated as logarithmic differences of daily closing prices.
Objectives of the Study
The current has been undertaken with the following objectives. 1. To examine the reaction of Indian benchmark indices (Sensex, Nifty and BSE100) to currency demonetisation. 2. To examine whether there is any abnormal returns around the event date. 3. To investigate the Indian stock markets reaction reflect the market efficiency in semi strong form or not.
Hypothesis of the Study
H0: There is no significance difference between the mean returns before the event (currency demonetisation) and the after the (currency demonetisation) event. (µ 1 = µ 2 ) H1: There is a significance difference between the mean returns before the event (currency demonetisation) and the after the (currency demonetisation) event. (µ 1 ≠ µ 2 )
Plan of Analysis
To investigate the impact of currency demonetisation on the Indian stock market (Sensex, Nifty and BSE100) the event study methodology has been employed. For the purpose of the study the data has been collected from 26-10-2015 to 30-11-2016 from capitalline data base. The first event study documented in the financial literature was by James Dolley (1933) . Thereafter, Archie Bakay (1948), Masulis (1980), DeAngelo and Rice (1983) have utilised this methodology to investigate the impact of macro and micro economic variables on the stock markets. For the purpose of the study we have used the same methodology to investigate the impact of currency demonetisation on various selected stock indices. The dates on which the currency demonetisation came out were taken as the event date (t = 0). The thirty one days enclosing the referendum (i.e., t = -15,…..,0….., +15) is labelled as the event window. The days before the currency demonetisation event period (i.e., -245…-15) are labelled as the estimation period. The abnormal returns (AR) of the selected indices for the event window were computed. In order to get the flawless results log returns were computed on Sensex, Nifty Fifty and BSE100 indices for the entire study period.
In the first step the expected return for the window period (ER) was estimated by using the Sharpe"s (1964) model [R it = α + (β* Rm t + e it )]. In the second phase, the abnormal return (AR) was computed by deducting the Actual returns (AR) by expected returns (ER). In third step, the Cumulative Abnormal Returns (CAR) for the 30 days has been calculated. The CAR has been calculated by adding the daily AR for the entire event window of 30 days. It is generally applied to analyse the adjustment of prices to state-of-the-art information in our study it is the currency demonetisation. In the last phase student t -test to test has been run to investigate the significance difference in the mean returns before and after the currency demonetisation. 
IV. Data Analysis
In case of BSE Sensex, it was observed that the highest Abnormal Return (AR) recorded in the preevent period ranging from the lowest value of -0.0101515476237689 on day -5 with a t value of -1.219944213 (statistically not significant) to the highest value of 0.005663454 with a t value of 0.680595559 (statistically not significant) on day -14. However, in the post-event period the highest Abnormal Return (AR) recorded ranging from the lowest value of -0.025237636 on day 2 with a t value of -3. -3.032888069 (statistically significant) to the highest value of 0.015938895 with a t value of 1.915428449 on day 12 (statistically not significant). On the event day (0) the abnormal returns were -0.016621546 with a t value of -1.997464731 (statistically significant). The Sensex results show that in -15 to +15 days event window period, none of the Abnormal Return (AR) were statistically significant at conventional level of 5% other than for day 2 (with an AR of -0. -0.025237636 and t stats of -3.032888069), day 4 (with an AR and t stats of -0.022265811 and -2.675754363 respectively), on day 8 (with an AR of -0.017735477 and t stats of -2.131329493) and on the event day (0). Therefore, we can conclude that decision of demonetising the currency has an impact on BSE Sensex Index.
However, in case of Nifty fifty, it was observed that the highest Abnormal Return (AR) recorded in the pre-event period ranging from the lowest value of -0.010706433 on day -5 with a t value of -1.281353132 (statistically not significant) to the highest value of 0.005031266 with a t value of 0.602145228 (statistically not significant) on day -14. However, in the post-event period the highest Abnormal Return (AR) recorded ranging from the lowest value of -0.026884853 on day 2 with a t value of -3.217597193 (statistically significant) to the highest value of 0.016848565 with a t value of 2.016447519 on day 12 (statistically significant). On the event day (0) the abnormal returns were -0.017557405 with a t value of -2.10128197 (statistically significant). The Nifty 50 results show that in -15 to +15 days event window period, none of the Abnormal Return (AR) were statistically significant at conventional level of 5% other than for day 2 (with an AR of -0.026884853 an t stats of -3.217597193), day 4 (with an AR and t stats of -0.025936791 and -3.104132568 respectively), on day 8 ( with an AR of -0.021148345 and t stats of -2.531048046), on day twelfth and on the event day (0). Therefore, we can conclude that decision of demonetising the currency has an impact on Nifty Index.
In case of BSE 100 it was observed that the highest Abnormal Return (AR) recorded in the pre-event period ranging from the lowest value of -0.0116064413685003 with a t value of -1.382876007 (statistically not significant) on day -5 to the highest value of 0.004701071 with a t value of 1. 0.5601 (statistically not significant) on day -14. However, in the post-event period the highest Abnormal Return (AR) recorded ranging from the lowest value of -0.029144016 on day 4 with a t value of -3.472430 (statistically significant) to the highest value of 0. 0.0157436092148135 on day 12 with a t value of 1.8758083 (statistically not significant). On the event day the abnormal return was -0.018449605 with a t value of -2.1982203 (statistically significant). The Sensex results show that in -15 to +15 days event window period, none of the Abnormal Return0 (AR) were statistically significant at conventional level of 5% other than day the event day (0), 2 nd day (with an abnormal return of -0.02842942 with a t value of -3.387288313), on day 8 (with an AR of -0.022651876 with a t value of -2.698909621) and day 4. Therefore, we can conclude that the decision of demonetisation of Rs. 500 and Rs. 1000 currency notes have an impact on BSE 100 Index on the event day. In order to ascertain any significant difference between the pre-event window abnormal returns (-15 to -1) and post event window abnormal returns (+1 to 15) for 15 days event window and 7 days (-7 to -1 and +1 to 15) event window student t test was run. It is evident from the above the table No. 4.1 that for Sensex as the t value 0.243729224 is less than the t critical two-tail value (2.10092204), therefore, we cannot reject the null hypothesis, meaning that there is no significant difference between pre-event window abnormal returns and post event abnormal returns. In case of 7 days event window the t stat is -0.84091193 which is less that the t critical value two-tail 2.364624252, therefore, once again we cannot reject the null hypothesis. However, in case for Nifty fifty index for 15 days event window as the t value -0.288521549 is less than the t critical two-tail value (2.109815578), we cannot reject the null hypothesis, meaning that there is no significant difference between preevent window abnormal returns and post event window abnormal returns. In case of 7 days event window the t stat was -0.84090103 which was less that the t critical two-tail value 2.364624252, therefore we cannot reject the null hypothesis. In the last chosen index (BSE 100) for 15 days event window as the t value 0.18176758 is less than the t critical two-tail value (2.109815578), we cannot reject the null hypothesis, meaning that there is no significant difference between pre-event window abnormal returns and post event window abnormal returns. In case of 7 days event window the t stat was 0.18176758 which was less that the t critical two-tail value 2.364624252, therefore we cannot reject the null hypothesis. It is evident from the above analysis that, the decision of demonetising the Rs. 500 and Rs.1000 face value currency have not affected Indian stock market for the fifteen days event window and seven days event window. 
V. Table Showing Change In The Historical Volatility Returns For The Event Window
This present study employs the historical volatility (standard deviation) and GARCH (1,1) modelling technique to analyse the possible shift in volatility of the chosen indices (Sensex ,Nifty fifty and BSE100). In this case the standard deviation of the abnormal returns is taken as a measure of historical volatility of the both the indices. It is evident from the table No.4.2 that the SD of pre event of Sensex was 0.004401269 and for post event was 0.011907597. Therefore in case of Sensex it has increased by 0.007506328. The F value for Sensex was 7.319686852 which was greater than the critical value 2.483725741 therefore, we can reject the null hypothesis, meaning that there was a significant change in the historical volatility (standard deviation).
In case of Nifty Fifty pre event SD was 0.004348937 and post event it was 0.013301261. The historical volatility in Nifty fifty increased by 0.008952324. The F value for Nifty was 9.354474738 which was lesser than the critical value 2.483725741 therefore, we can reject the null hypothesis, meaning that there is a significant change in the historical volatility between pre-event window volatility (standard deviation) and post event volatility (standard deviation) in case of Nifty.
However, in case of BSE100 pre event SD was 0.004626306 and post event it was 0.014161992. The historical volatility in Nifty fifty increased by 0.009535687. The F value for Nifty was 9.370873087 which was lesser than the critical value 2.483725741 therefore, we can reject the null hypothesis, meaning that there is a significant change in the historical volatility between pre-event window volatility (standard deviation) and post event volatility (standard deviation) in case of BSE100.
That the SD of pre event in case of Sensex for 7 days event window was 0.004343201 and for post event was 0.012573086. Therefore fore in case of Sensex it has gone up by 0.008229884. In case of Nifty Fifty pre event the SD was 0.004774337 and post event it was 0.014192205. Once again historical volatility in Nifty fifty was gone up by 0.009417868. However, in case of BSE100 the SD before the event date was 0.005281184 and for post event it became 0.015703474. Therefore fore in case of BSE100 the SD has gone up by0.010422289.
In all the three chosen sectors we can reject the null hypothesis meaning that there is a significant change in the historical volatility between pre-event window volatility (standard deviation) and post event window volatility (standard deviation). ARCH and GARCH models are commonly used in modelling a time series data that display timevarying volatility clustering (because the current period volatility can be affected by the previous period volatility, as volatility is time varying). ARCH-type models are sometimes considered to be in the family of stochastic volatility models, although this is strictly incorrect since at time t the volatility is completely predetermined (deterministic) given previous values. The basic version of the least squares model assumes that the expected value of all error terms, when squared, is the same at any given point. This assumption is called homoskedasticity, and it is this assumption that is the focus of ARCH/ GARCH models. The review of literature also backing the time varying volatility by applying the ARCH and GARCH techniques (Bomfin, 2003) . Therefore in the current study the GARCH model has been used to investigate the time varying volatility of pre-demonetisation and post demonetisation independently and later results are compared for predemonetisation and Post-demonetisation periods. The indices (Sensex and Nifty) were grouped on the basis of existence of ARCH and GARCH effect before and after the demonetisation decision. The above table No. 4.3 shows the changes in the volatility around the demonetisation decision. The volatility analyse the quality of volatility, meaning that current day"s volatility due to state-of-the-art information would affect tomorrow"s volatility or not. The model was run by employing all the three methods namely Normal Gaussian distribution, Student t distribution and GED with fix parameter. In this case the ARCH effect signifies the effect of any state-of-the-art information that has come to the stock market. Therefore, any change in ARCH effect hints the effect of demonetisation on the stock market. It is evident from the above table that there was an ARCH effect in case of Sensex as per Normal Gaussian distribution, with Nifty as per GED with fix parameter and GARCH effect with BSE100 before the event under GED with fix parameter. However, when it comes to post demonetisation scenario, there was no ARCH effect among the chosen indices but there is a high degree of GARCH effect on all those chosen indices. For example for Sensex there was a GARCH effect under Normal Gaussian distribution and GED with fix parameter. For Nifty there was a GARCH effect under Normal Gaussian distribution and GED with fix parameter and in case of BSE100 also we can see the same evidence.
Residual Diagnostics
To investigate the existence of autocorrelation in the residuals Q -statistic test was conducted. If there is no serial correlation in the residuals, the autocorrelations and partial autocorrelations at all lags should be almost zero, and all Q-statistics should be insignificant with hefty p-values meaning that if the variance equation is perfectly specified, all Q-statistics should not be statistically significant. To investigate the presence of heteroscedasticity in the distribution of the residuals, an ARCH test was conducted for all the parameters (Normal Gaussian distribution, Student t distribution and GED with fix parameters). The ARCH test results indicate that there are no ARCH effects in the collected distribution. In other words, there is no heteroscedasticity in the residuals; thus, the residuals can be said to be homoscedastic.
VI. Discussion And Conclusion
The current empirical study has been undertaken to understand the impact of the central government decision of withdrawing higher denomination currency from circulation on Indian benchmark indices Sensex, Nifty fifty and BSE100 indices. In order to realise the stated objectives the researchers have collected the data from 26-10-2015 to 30-11-2016 from the capital line data base. The collected data has been tested for stationarity by using ADF test. An event study methodology has been employed to ascertain the abnormal returns (AR) and student t test has been used to test the significance. For the purpose of the study the date on which the demonetisation announcement came out were taken as the event date (t = 0). The thirty one days enclosing the referendum (i.e., t = -15,….., 0….., +15) is labelled as the event window. Further, to investigate the time varying volatility GARCH (1,1) model has been applied.
The current study revealed that in case of BSE100 the highest AR recorded in the pre-event period ranging from the lowest value of -0.0116064413685003 on day -5 to the highest value of 0.004701071 on day -14. However, in the post-event period the highest AR recorded ranging from the lowest value of 0.029144016 on day 4 to the highest value of 0. 0.0157436092148135 on day 12. On the event day i.e. announcement day the abnormal returns were -0.018449605 with a t value of -2.1982203. However, none of the Abnormal Return (AR) were statistically significant at 5% other than day the event day (0), 2 nd day (with an abnormal return of -0.02842942 with a t value of -3.387288313), on day 8 (with an AR of -0.022651876 with a t value of -2.698909621) and day 4. Therefore, we can conclude that the decision of demonetisation of Rs. 500 and Rs. 1000 currency notes have an impact on BSE 100 Index on the event day. Therefore, we can conclude that demonetisation referendum has an impact on BSE100 on the event day.
However, in case of Nifty fifty, it was observed that the highest Abnormal Return (AR) recorded in the pre-event period ranging from the lowest value of -0.010706433 on day -5 to the highest value of 0.005031266 on day -14. However, in the post-event period the highest Abnormal Return (AR) recorded ranging from the lowest value of -0.026884853 on day 2 to the highest value of 0.016848565. On the event day (0) the abnormal returns were -0.017557405 with a t value of -2.10128197 (statistically significant). In case of the Nifty 50 results show that in -15 to +15 days event window period, none of the Abnormal Return (AR) were statistically significant at conventional level of 5% other than for day 2, day 4, on day 8, on day twelfth and on the event day (0). Therefore, we can conclude that decision of demonetising the currency has an impact on Nifty Index.
In case of BSE Sensex, it was observed that the highest Abnormal Return (AR) recorded in the preevent period ranging from the lowest value of -0.0101515476237689 on day -5 to the highest value of 0.005663454 on day -14. However, in the post-event period the highest Abnormal Return (AR) recorded ranging from the lowest value of -0.025237636 on day 2 to the highest value of 0.015938895 on day 12. On the event day (0) the abnormal returns were -0.016621546. The Sensex results show that in -15 to +15 days event window period, none of the Abnormal Return (AR) were statistically significant at conventional level of 5% other than for day 2, day 4, on day 8 and on the event day (0). Therefore, we can conclude that decision of demonetising the currency has an impact on BSE Sensex Index. In order to capture the historical volatility (standard deviation) F test has been conducted. In this case the standard deviation of the abnormal returns is taken as a measure of historical volatility of the both the indices. The SD of pre event of Sensex was 0.004401269 and for post event was 0.011907597. Therefore in case of Sensex it has increased by 0.007506328. The F value for Sensex was 7.319686852 which was greater than the critical value 2.483725741 therefore, we can reject the null hypothesis, meaning that there was a significant change in the historical volatility (standard deviation). In case of Nifty Fifty pre demonetisation (event) SD was 0.004348937 and post event it was 0.013301261. The historical volatility in Nifty fifty increased by 0.008952324. The F value for Nifty was 9.354474738 which was lesser than the critical value 2.483725741 therefore, we can reject the null hypothesis, meaning that there is a significant change in the historical volatility. However, in case of BSE100 pre event SD was 0.004626306 and post event it was 0.014161992. The historical volatility in Nifty fifty increased by 0.009535687. The F value for Nifty was 9.370873087 which was lesser than the critical value 2.483725741 therefore, we can reject the null hypothesis, meaning that there is a significant change in the historical volatility between pre-event window volatility (standard deviation) and post event volatility (standard deviation) in case of BSE100. Similar findings were noted even for 7 days period.
The indices (Sensex, Nifty and BSE100) were grouped on the basis of existence of ARCH and GARCH effect before and after the demonetisation event. To capture the time varying volatility of predemonetisation and post demonetisation independently. Any change in ARCH effect hints the effect of demonetisation on the stock market. There was an ARCH effect in case of Sensex as per Normal Gaussian distribution, with Nifty as per GED with fix parameter and GARCH effect with BSE100 before the event under GED with fix parameter. However, when it comes to post demonetisation scenario, there was no ARCH effect among the chosen indices but there is a high degree of GARCH effect on all those chosen indices. For example for Sensex there was a GARCH effect under Normal Gaussian distribution and GED with fix parameter. For Nifty there was a GARCH effect under Normal Gaussian distribution and GED with fix parameter and in case of BSE100 also we can see the same evidence. This concludes that there is a high degree of risk after the event.
On the event day there was a violent fluctuations in the stock market (the BSE Sensex opened with a massive loss of 1,300 points, although recovered later) and there was a temporary setback for few sector specific stocks such as steel, real estate, cement, auto, jewellery etc. This is because the economy would experiencing the sudden short of the required money needed to enable the transactions. The money needed to buy the goods and services would expected to reduce considerably. This phenomena is expected to continue for two more quarters at least as the demand for goods and services are the function of money supply in the economy. But it is expected to stabilise over a period of time. Experts are anticipating a correction of 20-30% in case of real estate sector. It is in turn expected to reduce the inflation in the nation and growth rate is expected to increase at least after a year. Stock market is expected to be benefit by this move because, the economy is gradually shifting from physical assets to financial assets. Government is expected to collect more public revenue in the form of direct taxes and this can be utilised to for public spending. This move is expected to reduce corruption staggeringly. This in turn is expected to increase the rate of employment in the nation. As per the outlook of Indian economy predicted by the various agencies the interest rates are likely to fall and inflation is likely to fall. Couple of banks have already reduced the interest rate on long term fixed deposits. This action is expected to increase the bonds rate. When banks are offering less interest rate, investors are expected to shift their investments from banks to mutual funds or stock market especially fundamentally strong blue chip stocks or even gold ETFs. According to an analyst the effect on gold is bit uncertain may be negative or neutral. Banking sector is expected to enjoy the demonetisation as the new legal money is expected to enter into the system. Large cash deposits would help the banking sector in the long run. Who knows, Modi"s dream of getting India to the top 10 in Ease of doing business rankings may come true in the distant future.
